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ABSTRAK 
Penelitianinibertujuanuntukmempelajaripengembangannanokompositpolimersuperabsorban/ 
SuperabsorbentPolymer (SAP) berbasispolimeralam yang telahdibuatdenganmetodegrafting 
(pencangkokan) denganpatisingkongsebagaibackbone (kerangkautama), asamakrilat (AA) sebagai 
monomer, ammonium persulfat (APS) sebagaiinisiatordan N,N metilenbisakrilamida (MBA) 
sebagaicrosslinkerdenganpenguatbacterialnanocellulose (BNC) yang disintesisdarilimbahcairtahu. 
Sintesiskomposit SAP tanpapenguat BNC menggunakanRALFaktorial 3x3 dan 2 ulangan. Faktor A 
(rasiomassapatidenganasamakrilat) terdiridari 3 taraf: A1 (75:25), A2 (50:50) dan A3 (25:75). Faktor 
B (lamanyareaksigrafting) terdiridari 3 taraf: B1 (1 jam), B2 (2 jam), dan B3 (3 jam). 
Sintesisnanokomposit SAP denganpenguat BNC menggunakan RAL Faktorial 2x3 dan 2 ulangan. 
Faktor A (jenis BNC) terdiridari 2 taraf: A1 (hidrolisisasamkuat/ asamsulfat 36%) dan A2 
(hidrolisisasamlemah/ asamphospat 62%). Faktor B (jumlahpenguat BNC) terdiridari 3 taraf: B1 
(2%), B2 (4%) danB3 (6%). Data hasilpengamatandianalisadengansidikragam (Anova) 
denganujilanjutDuncan’n New Multiple Range Test (DNMRT) padatarafnyata 5%. 
Karakterisasidilakukanterhadapkomposit SAP dannanokompositSAP yaitu: 
kapasitasabsorpsidalamaquades, kapasitasabsorpsidalamlarutanNaCl 0,9%, water retention, FTIR, 
SEM, TGA. 
Pengamatanpadagugusfungsionalmemperlihatkantidakadanyapengaruhperubahanstrukturkimiapada 
BC sebelumdansesudahperlakuan. PengamatanmorfologimenunjukkanpengaruhperubahanBC 
sesudahperlakuan, BCsebelumperlakuanberupabenanghalus (mikrofibril) denganserat yang panjang, 
BC setelahperlakuanhidrolisisasamsulfat (BNC-S) danhidrolisisasamphospat (BNC-P) berturut-
turutberbentuk (jarum; strukturjaring), jenisnanoselulosa (cellulosenanocrystal/ CNC); 
cellulosenanofibril/ CNF), diameter danpanjang (10 ± 7 nm dan 434 ± 81 nm;  26 ± 10 nm, dan 938 
± 316 nm) danindekskristalinmeningkatdari 88,09% menjadi92,77%pada BNC-S 
danmenurunmenjadi 85,34%pada BNC-P.Padakomposit SAPdenganrasiomassapatidanasamakrilat 
25:75 (P25A75)diperolehkapasitasabsorpsimaksimum 240 ± 10 g/g dalamaquades, denganlama 
grafting terbaikyaitu 2 jam.Hasilpenelitianmenunjukkanpenambahanpenguat BNC-S dan BCN-P 
sebesar 4% berturut-turutmeningkatkankapasitasabsorpsidari 240 ± 10 g/g menjadi 502 ± 6 g/g dan 
335 ± 14 g/g. Hasildarispektrum FTIR, pencitraan SEM 
memperlihatkanbahwatelahterjadinyagraftingasamakrilatterhadappatidan BNC 
telahterdispersisecara merata kedalammatriksnanokomposit SAP. KetahanantermaldarikurvaTGA 
meningkatsetelahpenambahanpenguat BNC. 
Kata kunci:Kompositsuperabsorbentpolymer (SAP), nanokomposit superabsorbentpolymer(SAP), 
bacterialnanocellulose (BNC), patisingkong, kapasitasabsorpsi 
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ABSTRACT 
 
This research aims to study the development of superabsorbent polymer (SAP) 
nanocompositesbased on natural polymers that have been made by grafting method with cassava 
starch as a backbone, acrylic acid (AA) as a monomer, ammonium persulfate (APS) as an initiator 
and N, N methylene bisacrylamide (MBA) as a crosslinker with bacterial nanocellulose (BNC) 
reinforcement synthesized from tofu wastewater. Synthesis of SAP composites without BNC 
reinforcement using RAL factorial 3x3 and 2 replications. Factor A (starch mass ratio and acrylic 
acid) consists of 3 levels: A1 (75:25), A2 (50:50) and A3 (25:75). Factor B (duration of the grafting 
reaction) consists of 3 levels: B1 (1 hour), B2 (2 hours), and B3 (3 hours). Synthesis of SAP 
nanocomposites with BNC reinforcement using RAL Factorial 2x3 and 2 replications. Factor A 
(BNC type) consists of 2 levels: A1 (hydrolysis of strong acids/ sulfuric acid 36%) and A2 
(hydrolysis of weak acids / phosphoric acid 62%). Factor B (BNC reinforcement) consists of 3 
levels: B1 (2%), B2 (4%) and B3 (6%). Observation data were analyzed by analysis of variance 
(ANOVA) with Duncan's New Multiple Range Test (DNMRT) test at 5% real level. 
Characterization was performed on SAP composites and SAP nanocomposites, namely: absorption 
capacity in aquades, absorption capacity in 0.9% NaCl solution, water retention, FTIR, SEM, TGA. 
Observations on functional groups showed no effect of changes in chemical structure in BC before 
and after treatment. Morphological observations showed the effect of changes in BC after treatment, 
BC before treatment in the form microfibrils with long fibers, BC after treatment of sulfuric acid 
hydrolysis (BNC-S) and hydrolysis of phosphate acid (BNC-P) respectively in the form of (needles; 
net structure), type of nanocellulose (cellulose nanocrystal/ CNC); cellulose nanofibril / CNF), 
diameter and length (10 ± 7 nm and 434 ± 81 nm; 26 ± 10 nm, and 938 ± 316 nm) and crystalline 
index increased from 88.09% to 92.77% in BNC-S and decreased to 85.34% in BNC-P. SAP 
composite with starch mass ratio and acrylic acid 25:75 (P25A75), the maximum absorption capacity 
was obtained of 240 ± 10 g/g in aquades, with the best grafting time of 2 hours. The results showed 
that the addition of BNC-S and BCN-P by 4% increased the absorption capacity from 240 ± 10 g / g 
to 502 ± 6 g / g and 335 ± 14 g / g, respectively. The results of the FTIR spectrum, SEM imaging 
showed that the occurrence of acrylic acid grafting to starch and BNC was evenly dispersed into the 
SAP nanocomposite matrix. The thermal stability of the TGA curve increases after the addition of a 
BNC. 
 
Keywords:  Superabsorbent polymer (SAP)composite, superabsorbent polymer (SAP) 
nanocomposite, bacterial nanocellulose (BNC), cassava starch, absorption capacity 
  
